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DEVICE ANP METHOD FOR CONTROLLING VOLTAGE VARIATION 

fcgt^tion relates to controlling voltage variations, and more partjculaily to 
using voltage variable capacitors to control voltage variations in electronic systems. 

BarVgrniinii nf the TTlvention 

As synchronous digital systems are operated at lower voltages, multiple volt^es, 
and higher frequencies, and as the number of logic cells that make up the systems 

10 increase, new problems arise in supplying power to ihe systems. Some of the problems 

include decoupling multiple voltage power suppUes, damping power supply grid network 
resonances, and decoupling noise in power supply signals operating at low voltages. 

For digital systems fabricated using mixed technologies and multiple voltages on 
a single substrate, the acceptable variation in the voltages are becoming more con^lac. 

1 5 For example, a system specification may define acceptable variations that are 

asymmetrical in the voltages. In a system requiring a 1.8 volt power supply and a 1.0 
volt power siqyply, the 1.0 volt power supply may be required to maintain a value above 
1 .02 volts while the 1 .8 volt supply may be pennitted to rise to 2.0 volts. Digital systems 
having such specifications are typically decoupled by connecting a number of individual 

20 capacitive elements to each power supply voltage line near the logic cells being powered. 

Unfortunately, fkbricating a number of s^arate capacitive elements for each cell and for 
each power supply line is very expensive in terms of space on the surface of the substrate. 

Synchronous digital systems, such as microprocessors, packaged using controlled 
collapse chip connection technology can have hundreds of power connection points 

25 coupled to hundreds of thousands of digital cells decoupled by hundreds of thousands of 

fixed capacitors. The circuit fonned by the power supply, the power lines, the parasitic 
inductances and capacitors, the power connection points, the digital cells, and the fixed 
capacitors fonn a power connection grid network For large transient current events that 
occur in synchronous digital systems, the network can experience resonant oscillations. 

30 During the developmeait of synchronous digital systems, simulations of the logic circuits 
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